Mechanics of the limbs of the walrus (Odobenus rosmarus) and the california sea lion (Zalophus californianus).
Moment arms and cross-sectional areas of muscles from the forelimbs and hind limbs of Odobenus and Zalophus were used to estimate relative torques associated with several locomotor movements. Odobenus uses predominantly the hind limbs for aquatic propulsion, while Zalophus only uses the forelimbs. Torques contributing to locomotor movements used during the power and recovery strokes were substantially greater for the hind limbs of Odobenus and for the forelimbs of Zalophus. Apparently, the lineages of these two genera shared an aquatic ancestor during the Miocene; therefore, they also shared a common method of aquatic propulsion. This common method of aquatic propulsion could have been either forelimb, hind limb, or both. Since the Miocene then, the method of aquatic propulsion and the mechanical characteristics of the limbs have diverged for at least one of these two lineages. A model is advanced to explain key mechanical differences between Odobenus and Zalophus that enable Odobenus to maneuver effectively in a head-down posture on the ocean floor.